Objective: The national shortage of child and adolescent psychiatrists has prompted efforts to improve recruitment. It is uncertain whether these efforts will be sufficient to address this shortage and its impact on youth mental health services.
Although there is no comprehensive national study on the prevalence of psychiatric disorders among children and adolescents, it is estimated that one in five youths will develop a mental disorder (U.S. Department of Health and Human Services, 1999) . Numerous studies have concluded that there is a severe shortage of child and adolescent psychiatrists in the United States (American Academy of Child Psychiatry, 1983; Council on Graduate Medical Education, 1990; Graduate Medical Education National Advisory Committee, 1980; U.S. Department of Health and Human Services, 1999) . Estimates on the supply of available child and adolescent psychiatrists vary from 10% (Council on Graduate Medical Education, 1990) to 45% (Graduate Medical Education National Advisory Committee, 1980) of the number needed to meet the mental health needs of American youth. In a previous report, the authors found that this shortage is compounded by an inequitable distribution of child and adolescent psychiatrists (Thomas and Holzer, 1999) , so that children living in poverty or rural areas are less likely to have access to child and adolescent psychiatrists. This is particularly important in addressing the mental health needs of children because those living in poverty are at greater risk for developing mental disorders (Center for Mental Health Services, 1997) and the number of children living in poverty has increased recently (National Center for Children in Poverty, 2006) .
Recognition of the shortage of child and adolescent psychiatrists has resulted in calls for the improvement of recruitment and the expansion of training (Beresin, 1997; Beresin and Borus, 1989; Beresin and Enzer, 1990) . Despite the identified need, the number of child and adolescent psychiatry residency training programs has decreased from 130 in 1980 to 114 in 2005 (Koppelman, 2004) . The American Academy of Child and Adolescent Psychiatry_s Task Force on Work Force Needs commissioned a report from the U.S. Bureau of Health Professions, National Center for Health Work Force Information and Analysis to assess the situation and determine future needs (Kim, 2003) . The report projected that the demand for child and adolescent psychiatric services would double between 1995 and 2020. The study estimated that 12,624 child and adolescent psychiatrists would be needed in 2020 to provide the same level of service available in 1995, but that there would only be a projected supply of 8,312 available based on current funding and recruitment. In other words, the shortage of child and adolescent psychiatrists will only grow worse if the current levels of support and training are merely maintained. Although these and previous studies have estimated the demand for and availability of child and adolescent psychiatrists, most are based on models using crosssectional data. Given the severity of the shortage, it is important to follow the actual trends over time in the number of child and adolescent psychiatrists and their distribution to know the scope of the problem and the impact of any changes.
METHOD

Data Sources
The primary source of data for addressing trends in the distribution of child and adolescent psychiatrists was the Area Resource File (ARF) of the Department of Health and Human Services, Bureau of Health Professions, Office of Research and Planning. Through various contractors the Bureau of Health Professions has maintained a county-level file that describes the characteristics of the health care system and, in particular, the availability of health professionals and hospitals. The 2003 ARF used was obtained from Quality Resource Systems (Fairfax, VA). Most of the data included in the file are drawn from governmental agencies such as the National Center for Health Statistics and the U.S. Bureau of the Census or from private agencies such as the American Medical Association (AMA). Additional data have been included directly from publications of the U.S. Bureau of the Census.
Child and Adolescent Psychiatrists. Several categories of data are available in the ARF regarding child psychiatry, including number of child and adolescent psychiatrists, number of child psychiatry residents, and number of hospitals with child psychiatric services. Detailed data on child and adolescent psychiatrists that was contained in the ARF is from the AMA Physician Masterfile, which contains data on all physicians, both AMA members and nonmembers, who have met the educational and credentialing requirements necessary for recognition as physicians in the United States. These data include age, office-or hospital-based practice, and type of practice. Location and numbers of child and adolescent psychiatrists involved in clinical care, administration, teaching, and research are also provided. BOffice-based practice[ includes any child psychiatrist whose major professional activity is examining patients. BTotal clinical care[ includes office-based practice and full-time hospital staff and residents. Data are listed for the years 1990, 1995, 2000, and 2001 . For the purpose of this study, total number of child and adolescent psychiatrists, office-based practice for child psychiatry, total clinical care for child psychiatry, and number of child psychiatry residents were compared by state and county. In addition, the age range of those child and adolescent psychiatrists were compared over time to describe the composition of the workforce. Finally, census data on the number of child and adolescent psychiatrists were obtained from the American Council on Graduate Medical Education (ACGME) and the American Psychiatric Association (APA) Office of Graduate and Undergraduate Education to determine any changes in numbers of child and adolescent psychiatrists. The APA conducted a voluntary census of psychiatric residency programs before 2000, until the ACGME began to provide census data on residency programs by specialty.
Youth. Data on youth were obtained from the Census of Population and Housing (2000 Summary Tape Files on CD-ROM prepared by the U.S. Bureau of the Census). The information included location and number of youth by age group and poverty status. Poverty status indicates whether youth are living in households at or below 100% of the federal poverty guidelines. For the purpose of this study, the total number of youth ages 0 through 17 and youth ages 0 through 17 living in poverty were compared by state and county.
State and County. State and county location are provided in the ARF from the 2003 Federal Information Processing Standards Publication, National Bureau of Standards. Although the structure of the file is based primarily on U.S. counties, there are several instances in which the record structure has been modified to accommodate unusual county structures. The first of these is the state of Alaska, which is treated as a single area (i.e., no divisions by county). This is consistent with its small population relative to large land area. The second change is that most independent cities have been included with their surrounding counties. The primary example of this is Virginia, where incorporated cities are designated locally as being separate from the surrounding counties. This becomes awkward for the present analyses because independent cities typically have the majority of services for both the city and the surrounding county, making it misleading to treat them separately. This study incorporates both of these changes, with Alaska treated as a single county, and cities included as part of the counties in which they are located to provide a uniform basis of comparison.
The ARF provides two means for characterizing the population and community characteristics of counties. The first of these is the population density. A second and more descriptive measure is the Rural-Urban Continuum Code for Metropolitan and NonMetropolitan Counties. There are nine levels or types of counties or combined cities/counties. These levels are based on the population size for the county, whether the county is a metropolitan area, and whether the county is adjacent to a metropolitan area. This classification differentiates between a rural county with an evenly distributed population and a county with an equal population concentrated in a city. It also indicates whether a county with low density is a suburb and next to an urban center or it is more isolated; this describes situations in which the population in a rural county may have access to health care from an adjacent metropolitan county. Although it expresses more than one dimension and is not a true linear scale, it can be used to categorize counties for the comparisons made in this study. The classification was revised in 2003 and differs from the one used in the prior study (Thomas and Holzer, 1999) , with the reduction from 10 to 9 levels by the combination of central and fringe metropolitan counties with populations >1 million.
Analysis
The analyses for distribution by state and county were completed and compared for child and adolescent psychiatrists in clinical care, administration, teaching, and research, and for all groups combined. The patterns were similar across all groups. The results presented are for only the total of all child and adolescent psychiatrists because this represents the best possible depiction of potentially available mental health providers.
The distribution of child and adolescent psychiatrists by state was determined on the basis of reports from 1990, 1995, 2000, and 2001 . To place this information within the context of clinical service, the number of youth ages 0 through 17, the percentage of youth living in poverty, and the rate of child and adolescent psychiatrists per 100,000 youth were compiled by state from 1990 and 2000 census data (Table 1) . Although important with respect to state and federal mental health policy planning, these data are at a large regional level and does not fully characterize the distribution of child and adolescent psychiatrists. It also does not account for situations in which children and families can cross state lines to reach child psychiatric services.
The distribution of child and adolescent psychiatrists was further defined with respect to community characteristics and number of youth living in poverty by comparing counties. Counties were grouped on the basis of the Rural-Urban Continuum codes for population and community structure. The percentage of counties with one or more child and adolescent psychiatrists, the mean number of child and adolescent psychiatrists, and the mean and maximum rate of child and adolescent psychiatrists per 100,000 youth in each county were calculated for 2000 ( Table 2 ). The percentage of youth living in poverty by the 2000 U.S. Census was calculated for each county and counties were grouped into categories by percentage. As with the Rural-Urban Continuum, the percentage of counties with one or more child and adolescent psychiatrist, the mean number child and adolescent psychiatrists and the mean and maximum rate of child and adolescent psychiatrists for 100,000 youth in each county were calculated for 2000 (Table 3 ). The pattern of distribution by the Rural-Urban Continuum and by percentage of children living in poverty were compared to findings from the previous study (Thomas and Holzer, 1999) to determine whether there were any shifts since 1995.
The number of all psychiatry residents, including general, addiction, child and adolescent, geriatric, and psychosomatic, are listed in Table 4 by year along with the number of child and adolescent psychiatry residents. Information was obtained from the APA census from 1990 to 1997 and from the ACGME census from 2000 to 2006. The APA census depended on direct reports from programs and the rate of response was incomplete in 1998Y1999, with the number of child and adolescent psychiatry residents at 577. This represented only 9.5% of the total number of residents in that academic year, far below the usual 11% to 12% of previous census reports, and therefore was considered inaccurate. The APA census was not conducted in 1999Y2000.
The numbers of all child and adolescent psychiatrists provided in the ARF were calculated by age for those younger than 35, 35 to 44, 45 to 54, 55 to 64, and older than 65 for the years that were available : 1985, 1989, 1994, 1995, 2000, and 2001 . This does not represent the description of a cohort followed over time, but rather the composition of the workforce by age at specific points in time.
RESULTS
The national distribution of child and adolescent psychiatrists summarized in Table 1 Overall, the national distribution of child and adolescent psychiatrists by state has shown a slight general increase from 1990 to 2001. The rate of child and adolescent psychiatrists per 100,000 youth for the United States as a whole was 8.67 in 2001, as compared to 6.73 in 1990, and the state-by-state mean was 8.57 with a median of 7.10. In 1990, five states had rates of child and adolescent psychiatrists per 100,000 youth G2.0 whereas no states were below that level 10 years later. Only one state, Alaska, decreased in the total number of child and adolescent psychiatrists. Although some states had dramatic increases in the total number of child and adolescent psychiatrists from 1990 to 2001, such as Maryland (added 64), the increase in youth population resulted in essentially no change in the ratio of providers to population.
The distribution of child and adolescent psychiatrists by county on the Rural-Urban Continuum is summarized in Table 2 . The mean rate of child and adolescent psychiatrists per 100,000 youth for counties by classification varied from 0.0 to 6.9. Although metropolitan counties were more likely to have child and adolescent psychiatrists than rural counties, almost half of the metropolitan counties did not have even one child and adolescent psychiatrist. Counties varied greatly within categories with respect to the rate of child and adolescent psychiatrists per 100,000 youth as seen in the maximum rate for each category. The distribution of child and adolescent psychiatrists by county for percentage of youth living in poverty is summarized in Table 3 . The mean rate of child and adolescent psychiatrists per 100,000 youth for counties varied from 0.0 to 5.4. Only counties with G20% of youth living in poverty had a mean rate of Q3.0/ 100,000 youth. As with the Rural-Urban Continuum, the rate of child and adolescent psychiatrists per 100,000 youth varied greatly within each level of percentage of youth living in poverty. Table 4 provides the number of all psychiatry residents and child and adolescent psychiatry residents by year from 1990 to 2006. The numbers include all levels of training and therefore do not represent the number of residents expected to graduate in any one year. In addition, the numbers potentially include residents that do not complete training. Because child and adolescent psychiatry training requires 2 years, an approximate estimate of graduates for the following year would be half of the total in a given year. Although the number of programs has decreased over time, the number of training positions appears to have stabilized since 1995 at a little more than 700 or about 350 in each year of training. Figure 1 presents the changes over time in composition by age of child and adolescent psychiatrists. Although there has been a general increase in all of the age groups since 1985, the number of child and adolescent psychiatrists under the age 35 has decreased since 1995.
DISCUSSION
In planning mental health services, two issues must always be considered: the number of those requiring care and the resources available. As already mentioned, information on the prevalence of mental disorders (Shaffer et al., 1996) prevalence rate of 5.4% for any DSM-IV-TR disorder with a severe rating (Children_s Global Assessment Scale e50), there was 1.6 child Note: ACGME = American Council on Graduate Medical Education; APA = American Psychiatric Association. a ACGME data. THOMAS AND HOLZER and adolescent psychiatrist per 1,000 youth with severe mental disorders in 2001. Although this represents an improvement over the rate of 1.25 in 1990, the increment it represents over a decade would indicate that the shortage will continue to persist.
Models based on systems of care reinforce the conclusion that there is a continuing work force shortage. The Graduate Medical Education National Advisory Committee Report (Graduate Medical Education National Advisory Committee, 1980, Council on Graduate Medical Education, 1990), using a managed care and multidisciplinary model, estimated a requirement representing about 14.38 child and adolescent psychiatrists per 100,000 youth. Only six states (Connecticut, Hawaii, Maryland, Massachusetts, New York and Rhode Island), met or exceeded that rate in 2001. This was an improvement over 1990, but it is slight because the new states meeting the level in 2001, Hawaii and Rhode Island, have relatively small populations of youth compared to other states.
As found in the previous study (Thomas and Holzer, 1999) , the wide variation in the national distribution of child and adolescent psychiatrists persists at a state and local level and this intensifies the shortage for youth living in specific areas. Thirty-five states were below the national average of 8.67 child and adolescent psychiatrists per 100,000 youth in 2001, the same number below the national average in 1990. The disparity among rural, urban, and metropolitan counties also continues, with the mean rates varying from 0 to 9.9 in 2001, again unchanged since 1990. Although metropolitan centers of >1 million population fare better than rural counties, 190 metropolitan counties did not have even one child and adolescent psychiatrist. In other words, although there has been a slight general increase in the number of child and adolescent psychiatrists, this has not altered the inequitable distribution found in the previous study (Thomas and Holzer, 1999) , which exacerbates the shortage across the nation.
The inverse relationship of number of child and adolescent psychiatrists to percentage of youth living in poverty also persists at both the state and county levels. Increases in the total number of child and adolescent psychiatrists have not reduced the disparity in availability of services by socioeconomic status. It appears that wealthier counties have not reached saturation in service, and incentives for practice in underserved areas are insufficient. The shortage of child and adolescent psychiatrists is therefore accentuated for those youth with a greater need for mental health services because they live in poverty. There was some improvement in the reduction of number of youth living in poverty in the 1990s that is reflected in the 2000 census data, however, recent reports indicate that trend has now reversed and the number of children living in lowincome families is once again rising (National Center for Children in Poverty, 2006) . Regardless of the socioeconomic status of children, market forces and public mental health policy during the past decade have not directed the limited number of child and adolescent psychiatrists to the areas of greatest need or even provided an equitable distribution.
These findings are consistent with the geographic disparities in children_s mental health care described in a recent study using data from the National Survey of America_s Families (Sturm et al., 2003) . That report was limited to data from only the 13 most populous states and considered only access to all mental health at a statewide level. It found that there was great variability among the states on the relative need for and the use of mental health services by children and families that was not accounted for by demographics. The authors conclude that differences in unmet need and utilization of mental health services were driven by state mental health policies and market forces. Because it only considered statewide data, it was not able to examine the issues related to urban-rural differences or community prevalence of poverty as in this study.
The relative stability in the number of training positions in child and adolescent psychiatry during the past 15 years supports the view that the production of new practitioners will be relatively constant unless there are dramatic changes. It is reasonable to expect that the slight increments found in the present study will probably continue based on projections of population and training numbers. Although the increasing age of child and adolescent psychiatrists is consistent with changes in the physician workforce overall (Cooper, 1995) , one interesting change that requires further study is the decrease in numbers of child and adolescent psychiatrists younger than age 35. Becaue the number of training positions has remained the same, this may indicate a shift, with older residents entering training. One possible reason for this shift is the relative number of international medical graduates that entered child psychiatry residencies in the 1990s. A previous study of international medical graduates among general psychiatry residency programs found that the average age was greater than that of U.S. medical school graduates (Blanco et al., 1999) . The age of matriculating U.S. medical students has remained relatively unchanged from 1992 to 2001, with a mean of 23.7 years and a median of 23 years (AAMC Data Warehouse, 2001 ). Unless increases in longevity and age of retirement offset this possible rise in the average age of graduating child and adolescent psychiatrists, it may contribute to a smaller workforce overall. Another concern with the aging workforce are reports that physicians Q55 years old practice 12% less than those younger than age 55 (Cooper, 1995) .
Strengths and Limitations
The strengths of the present study include the national scope of the data considered and the considerations in trends in the workforce over time. There are several limitations to this study that are related primarily to the nature of the physician data. The exact extent of the physicians_ practice is not known including whether the practice is full-time or part-time, the practice included adult patients, and the physician practices in additional counties besides the one listed for primary location, and the total patient care volume. A recent survey of early-career child and adolescent psychiatrists found that 79% work full-time with an average of 49 hours/week, 20% work part-time with an average of 25 hours/week, and 1% did not work (Stubbe and Thomas, 2002) . Child and adolescent psychiatrists can travel or provide care by telemedicine to remote locations and there are programs that support this approach that are not captured in this study. The impact on the study is probably small because this type of practice is uncommon and most practitioners provide care for only one county. In addition, travel to and from remote locations by clinicians would limit the time and availability of patient care to rural areas. Thus, the presentation of data regarding the total number of child and adolescent psychiatrists in this study probably overestimates the total available clinical care.
Clinical Implications
Child and adolescent psychiatrists are not the only mental health providers for youth, but the shortage of trained child and adolescent mental health professionals is not limited to psychiatry (U.S. Department of Health and Human Services, 1999, President_s New Freedom Commission on Mental Health, 2003) . It could be argued that the shortage of child and adolescent psychiatrists may be addressed in part through the increased numbers of related mental health and primary care practitioners (Koppelman, 2004) . Even the role of prescribing psychotropic medication is shared with pediatricians. The recent concern over antidepressants and adolescent suicidal ideation and behavior (Bridge et al., 2005) and the resulting decrease in antidepressant prescriptions after the FDA ruled they must carry a black box warning (Rosack, 2005) highlight the need for specialists trained in psychopharmacological treatment of youth. In this case and others, the role of child and adolescent psychiatrists as part of the mental health care system for youth remains essential.
The calls for increased recruitment efforts and policies that support and provide incentives for child mental health professionals are certainly warranted (Kim, 2003; Koppelman, 2004) , but the trends found in the present study indicate that they are insufficient in reducing the shortage of child and adolescent psychiatrists for the foreseeable future. Efforts to date also have not addressed the basic disparities for children living in rural or impoverished areas in access to child and adolescent psychiatric care. In addition to efforts to increase the size of the workforce, the continuing shortage and barriers to care must be addressed. Work on community systems of care in partnership with other disciplines (Huang et al., 2005) and use of new technologies, such as telepsychiatry, can overcome some of the obstacles in reaching those in need. Tolan and Dodge (2005) have argued that the crisis requires a comprehensive reorganization of child mental health services emphasizing improved access for symptomatic youth, prevention efforts for high-risk youth, short-term interventions in primary care settings, and mental health promotion in developmental settings. Greater presence and expansion of mental health services in primary care settings can improve access and amplify the impact of limited resources (Ringeisen et al., 2002) . Training must prepare child and adolescent psychiatrists for the reality of practice in the face of the continuing shortage with the skills and knowledge necessary for clinical reality (Morris and Hanley, 2001; Huang et al., 2004) . Development and dissemination of effective treatments that take into account the limited workforce should also be a priority. The Substance Abuse and Mental Health Services Administration has created the BScience to Service Agenda[ listing of promising approaches to reduce the gap in mental health services (http://www.modelprograms. samhsa.gov). Research and training policies and priorities must recognize the continuing shortage of child and adolescent psychiatrists for the foreseeable future and focus on developing optimal systems of mental health care in light of that reality.
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